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. ABSTRACT ; 
Banks are usually reimbursed for their checking 
account services either by a fixed service charge or by requiring a 
pinimum or minimum-average compensating cash balance. This paper 
_ demonstrates how to determine the optimal minimum baiance for a 

. school district to maintain tin its account. It is assumed that bota 
the bank-and the school district use the Miller-Orr cash management 
sodel and that not maintaining a minimum compensatjng cash balance 
“will result in charges for approximately 99 overdrdfts a year. | 
Calculations presented for a sample school district indicate that the 
district should not maintain a minimum compensating cash balance but 
should negotiate an annual fee to compensate the bank and invest the 
funds that previously constituted the cash balance. The paper 
concludes that the use of negotiated bank charges, short-term lines 
of credit, zero minimum checking balances, and investment of casa 
balances. in short-term investments could result in thousands of 
additional dollars for school districts. (Author/JM) 
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“School districts, like other public institutions, have 


‘cash flows which offer obportunities for short+term investments?” 


onieeen for school districts are primarily derived f rom local’ 
property_ taxes and state aid. Property taxes are collected and 
distributed to school districts ‘once 2 twice a year in large 
‘aan sums. State aid is received mementy or bimonthly. Expen- 
“ditures, primarily employee éaiaviwes #Lee at a more uniform 
‘rate throughout the period, As a result, school idevricta tte 
experience periods in which there are excess “revenues compared 

to Sependituveed These excess funds are available for short 

term tnvestment. For h variety of reasons, hoveras, cash avail- 
’ able: for investment: by achoat districts is seldom fully invested. 
eters are several reasons why school districts do not, or 


‘ 


5 yey , * , A * 
“cannot, fully invest their, excess funds. One of these reasons 


Ompensating balance requirement of the school district 


= 


{s the c 
depository bank. School districts usually-make payments to ’ 
vemployees and vendors by check, The bank iweues expenses in 
2. seeviciug these wisakiae accounts. ‘These expenses are primarily 
labor costs of performing various tasks required to service 
checking accounts, ach as check reconciliation, accepting de- 
posits, and check clearing. Banks usually are eiwiucked for 
chav apenaie’ by Ghavwtne a ieved a fo cover these expenses; 
or. by requiring chat « minimum or minimum-average cash balance 

j 


? 


“be maintained‘ in the checking accounts. ’ 
In determining how much of a fee to charge or at what level 


to set the minimum balance requirement, a bank performs a "pro-- 


mS 


_ fitability" analysis er *ene ceebine pagent: Jhis paper, will 
present how the bank of a selected school district determines 
the profitability of the school district account, and how it 
uses this analysis to set the fee requirement and ‘the minimum 
compensating balance requirement. This "profitabiiity” analysis 
"procedure will then be incorporated in a aaentede simulation of— 
the cash management behavior see eenweat district which cre 
—eash Management system based on the Miller-Orr cash gohamennic 
model. + The Miller-Orr cash ,management otel: Koneiatn of a set 

i . 
of formal and heuristic procedures which are used as a decision- 


making tool in the management o{ working capital. This simula- 
’ { 


tion is used to determine the optimal level of: the compensating 


‘y 


. 


balance requirement and fee structure for the school district 
to hegotiate with the depository bank. 

In detexaitnine what, a checkigg duedink: cents Kick to ser- 
‘vice, a number of steps ave used. For example, foe a selected 
school district, the expenses for | a five month seein’ to the 
bank in servicing thefchecking account were devecuines : as follows. 


Using standard prices, the total expenses for a five month period 


. were: . ' . 


Number of checks 17,646 @ $.10 each $1,764.60 

“ Number of deposits 6,094 @ $.05 eacll 304.70 
Fixed monthly charge: ‘ 

(1 account x 5 months x $2. 00 per dccount/month 10.00. 

Stop payment requests 11 @ $4.00 each 44.00 

Master Charge Sales 208 @ $.95 each * 197.00 

. Check reconciliation fees: a . 

$.01 for first 1000 per month (3 months. enty) . 30.00 

$.015 per check per month : 219.69 

‘. # «Total Expenses : : : $9 569.99 


YP one  ee eer | 
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‘that for the.five month period in question, the gross average 


~ aes | Thus for the ‘five month period, the bank determined that 


i; ee 


Once a bank oe charges or expenses of servicing 


the school district accounts, it then determines whether there is 
a net profitability for the bahk by calculating the. earnings al- 
lowance of. the, account. They earnings allowance for the checking 


' : . < 


account is“determined as follows. First, the bank records -showed ) 


a 


daily balance for the’ checking account was $359,200. In order 
: =) : 7 . 4 ‘ 
to meet liquidity requirements, in determining the earnings al- 
lowancé, the bank stated that only 75 per cent of this cash bal- oS 


ance was available for investment ., Thus, the bank could invest 


$269, 400: ae, the $359,200. ° The oe then stated that it could I 


earn Saky 2.4 per ‘cent annial interest on this mopey by investing 


* 


it t could earn’ $269, 400 x ne x 0. 024 per cent, ‘ot $2, age in inter- 


dat! on the school district account. The nem profitability, of the 


| 
p 


"checking account. is equal to the earnings allowance credit minus 
7 . - ) , : 


the account expenses, or $2,694 - $2,570 = $b24. 00. Thus the 
bank would be making a profit of $124 for the ftve nonth period, 


or S297. 60 piety In addition, the bank is dee pies eke school 


i. 


district $870 sania lis as a fee for banking services, a Profit 


” 


of, $1, 168 een aeLy atter expenses. 


"The bank did not explain how -the’ charges for the various 
services that. were provided to the school district were determined, 
Ae ae than stating that these charges were standard prices charged a 
by) wont, baake: Furthegy the bank did not justify its earnings 


allowance determination of only being able to inyest 75 per cent 


An 


e 
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- 
os 


u | “ . 5 . 
of ithe cash -balance of the account, and being able to;earn only 


. 


2. nae deat ahnual interest on investments. However, it is 

not the purpose of this paper to (investigate what these charges 

8 ould be. This method of determining "profitability" of accounts 
will = accepted as given, and used in a.computer simulation of 


a cash managément system of the sample school district. The com-. 
dae : 


pater simulation will assume that the sample school district ages: 
the Miller-Orr cash management model as the basis of its cash 
management system. | 

The Miller-Orr cash management model is used to determine 
upper and lower ited tette which "tte~cash balance in' the eevee. 
account wi 1 be allowed Ke Heeeh. These cash balance ,limitssare (~, 
calculated by the use of a formula which uses the saad patiny 
of the changes in tte daily cash position of cts wanauk diate eee, 
Generally, che Rieke the variability of the changes ie Sh cash 
position, eis ‘her the jipeebouidasy wilt be.» The ‘ove ews. 
dary to. which the cash balgnce will be allowed a attain is the 
compensating balance requirement set’ by the bank ‘of t e, school ; 
district. At times, however, the cash balance-in the checking ‘ 


| a 
account goes below the ‘lower limit. If the checks: cashed on that 


day exceed the daily» cash balance, the checking accoun 
overdrawn. Through the use of the Miller-Orr model, the optimal 
amount of cash to be left in the checking account is determined. 


The remainder of the excess, cash over expenditures is assumed 


: ® 


‘sto be invested in a daily savings account earning 5 per cent 


annual interest. Tt ,folbows that the higher the ‘compensating 


© . «Sh 


~ 


~~. 


( 
‘, 


- 


balance requirement ee the déovettoty bank of the acioel acai ii 


ry 


‘the. Lees money can be invested me the schoo 1 district i intereat 
‘earning assets. 


Formally, the Miller-Orr cash management model is stated as 


follows: - (; y >) 1/3 
z = ( ———— 
*\4v 


where: z is the amount of cash that should be in the checking 
, oe account after all transactions between the checking 
‘anid savings, account. This amount of cash is in ad- 


} dition to the minimum balance requirement of the bank. ok: 


s 


Y is the transactions cost of transferring money from 
the checking to ayes account or vice versa. 


m is. the average daily sas in the cash balance over) 
the year. a: ;? 


t is the number of times per day when there are changes 
| ' in the cash balance. Since hanks typically only 
clear checks once a day, t = l. 


v is the-daily interest rate of the savings account, 
sia cali ae .00014 per cent. ’ / ‘ 


‘ 
* 


/ 
The lower limit to which the daily cash balance in the check- \ 
ing account will be allowed to reach is the minimum compensating 


cash balance requirement ‘of the depository bank; ‘The upper limit 


to which the cash balance is allowed to wander (h) is equal to 3z. 
o 3 y bs 4 
eae the Miller-Orr cash management model into operation, a 


‘ 


business managér would ¢all the bank’ every ‘morning to‘ determine 
the school system's cash balance in the checking account. As—~ 
duming that z = $139,000; then h = 3z = $417,000. If the mini- 


° 
( 


mum compensating cash balance is $0, and thé cash balahce in 


the checking account is larger than the upper limit of $417,000, .. 


‘the business manager would transfer enough cash to the savings ~ 


. 
° 


pecount from the ghecking account so that the cash balance is” 

- equal to z or. epee If the Sanh batence ds in between the _ 
upper a edie cash” limits (in this case $417,000 and $0), the 
ede tnees adkoar would make no cash transaction. If the cash 
balance is, below tha minimum cash balance limit, the biusivers 
peneeee would SESnaeee sufficient i to the CheEKERS account 
to bring the cash balance back to the return point (2) or anes 000. : 

Using the Miller-Orr cash management model-based cash man- 

“agement system, the effect of the minimum compensating balance 
on the investment Pokeny teh of a school district was investigated. 

" ophe sch at dtagetet had aad expenditures of $30, 000 000, with 

Moke attain eee in the checking account of $142,000. 
A computer simulation was developed which reconstructed the cash , 
flow and cash management Motdakien of the sample school district 


e 


using the revenue and, expenditure data ¥ the district. Trans- 


fers of cash between the investment portfolio (savings account) 


and the checking account'of the school district were made using 


the decision parameters as determinPd- by the Miller-Orr ca 


management model, i.e. 2 = $139, 0001, h = 417,000, and the lower 


1 


boundary Pwas the compensating balan e \requirement of the deposi- 
. t ' - 


tory bank of the school district. nly the compensating balance 
requirement was variable, ranging ftom $0 to $300,000. The ef- 
fect on the iueweeee earnings of thel school district due to dif- 
ferences “in chk “suaweneretax balante|level were determined. 

Table 1 daviuse the results of the Simulations. 


. ' ; : 
As shown in Table 1, the setting|of the compensating balance 


ane a 


Saree ¥ 
ed et cms ee 
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Average Overdraft Annual Total ‘ ‘Savings iNet f 
Balance s Daily Charges Fee Costs _Interest (Gain Checking 
Requirement. Balance Earned Overdrafts* 
s . e . . \ 
| ee $ 76,094 $2,188 $5,495 $7,683 ee sie Bay Ass * ~ 98 
50,000 424,585 Le322 4,622 5,944 73,654 67,710 62 
_ 100,000 gq 271,491 "853; ' 3,778 4,631 71,879 67,248 Say 
200,000 % 271,201 657 1,983 ' 2,640 66,879 64,239 1 
300,000 ‘4 367,328 657 yo 910 61 868 ; 60,958 1 


. ft 


"TABLE 1: 


e*; 


The Effect of the Minimum Cash Balance: Requirement on Interest Earnings 


\ 


Number of 


7 7 | ; — 
Minimum Cash 


: level hag a substantial effect on the cash flow and itterest| 


‘account. To take acc®unt of these overdrafts, the simulation 


decreases. 


? . 


a 


| 


| 


_ earning ability-of the school district. The average cash a a 


in the checking account ‘of the school district rises substantially 


as the compensating balance level ‘increases. One ‘effect of the, 


- 


lower levels of compensating cash balance is that the school 


district ekPErsenCeY higher levels of overdrafts in the checking 


‘then was modified to assume that any overdrafts incurred would 


be covered by the bank at an 8 per cent annual fee. This low an- 
nual borrowing rate of interest results because the loan to the’ 


governmental unit is tax free for the bank. Thus, in Table l, | a 


the number of overdrafts and the oVerdraft charges incurred by 
the school dimeiene aks listed. In general, as the level of 


compensating cash balance.increases, ‘the number of overdrafts 
» 


Using the described procedure, the annual fee that would yv 


be charged to the school district by the bank for its services 
j ' . * : 


was determined. The sample school. district used a total of 


42,350 checks for the 1975-76 fiscal yeat. Using the "standard" 
prices for banking services Listed previously, it was detavuiaae 
that each check cost the bank $.1621 te handle. Thus, the total 
expense to the bank for handling the checks of the sthool dis- ° 
trict would be 42,350 x $.1621 = $6,865. It was assumed that 
the school i ks compensate the bank $6,865 annually . 
for its paceteng. The district ‘nay do this, by maintaining a 


minimum compensating balance level in the.checking account, pay- 


11 ‘ 


ae : ‘ 


- 


ing an annual bie oeiy a combination of the balance and fee. 

If the school district chose to earepuan a $0 minimum com- 
“‘pensating cash haven dn its checking account, it would have 
maintained an average daily’ cash balance of $76,094 as calculated 
by the ‘computer eimulelion program. The bank of the wunees school 
district stated that it aeaia sate have ifivested 75 per Sent of 
_ that daily cash balance at 2.4 per cent annual interest. While 
this earnings capability is cueebicanxile: tt will. be accepted 
as valid for this study. Thus, the bank could earn +75($76,094), 


y 


x .024 = $1, 370. Since the annual expense of servicing the school 
dtseries’ 8 “checking decoutte is 56, 865, “the bank would ees 

an additional 45, 495 fin? the school atkerict as an annual fee 

to break even. However, ort a $0. minimum balance requirement, 
the pehowl dletrivewoata experience 99 overdraft situations. 
resulting in $2,188 in seni charges to the school district.’ 
Thus, the*tstal cost of cash management to the ‘school district, 

if it maintained a $0 minimum cash balance level, would be $7,683. 
’ the savings interest earned by the achool diatrict if it A 
i maintained a $0 @inimum balance level in the checking aqcount 
would-be $75,516. The cost of cash management to the school 
Sigerics of overdraft charges end annual banking fees of $7,683 ; 
is subtracted from the savings interest earned of $75,516, and 
the net gat ia -eaxndage to the school district is $67, 833. 

| ‘Simulations of the cash nanagenent operation of ag school 
district using ennpenantian caeh -balances in ‘the depository ac- 


count from $0 to $300, 000 were Souapeauee: As Table 1 dteplays, 


i 4 


4™, 


ioe : the net earnings of the. investment PrOnTes of the school ‘district . 


is ficheet when the ninimum eee ee balance: requirement is, . 


i $0, and steadily decreases as the: -compensat ing. ‘balance require 

a ~ ment increases S-tiowever, the number of overdrafts in the check-_ ; 
ing accounts, increae as the fiteeaiunn requirement is low- . 

\ ered. These overdrafts undoubtedly would be reduced in an actusi. , 
“cash management situation cmsalive the cash manager has the ability - 


ks to forecast the cash flows and requirements a few sale is _advance 


: and can ‘allow ‘for large cash ‘withdrawals: This the willer- Orr 
cash management. ‘simulation cannot do. : 


am 


a . As a rigule of tht simulated cash eee operation, | 


4 Le-28. eopenent that vusiness managers of _the school districts 
4 : ar 


eis should maintain. ine 28 ninimum compensating cash balance in theit 
= } checking accounts . and negotiate an-annual fee as conpengation | 
: .¢ tb the bank for it's services. ie de eating that the. school . ile 
de Lg district can ‘efficiently and activelys inyest | its tale ‘gunds. : ; 
“. if At a minimum, the bud amas managers should + aaa te determine . 


b what the average daily balance, An\their districts! checking acc 


fr we 


: = counts is. ‘Typteally,’ it is ough dt ahes than the business man- 
ae 4 a) 
ager realizes. Some attempt Ener pigula be made to lower re 


A 


— average ‘checking palence level _taspen 3 investments. . 2 
by ge 


To addition, tiene are a. fu ert of procedures a sschool dis- 


“it ae _ trict business manager should epee. in dealing with a depository 
; ye . 
“8 bank... First, .the. ‘seftool easton "shop" for banking ser- 
; LB. 
+ vices. often, yenne provide dahy: Vaervices | of which scheint: dis- 


ioe 
SFERES nay be unaware, euch” “iN eeLeghous Fransfers: of cash “patieen 


‘ « a soe ri . re : . 
e ‘i hy ae oe ab 5 2 Fi ae 
m 4 LE oy aye ar ® 
“as a 137 = ony Se act F 


= § 


m. % § tit checking -and savings accounts. Why .should money be sitting: 


« dn a checking account earning no interest when it could very 
: ° ‘ 
easily be telephone transferred to a savings account to earn 
’ ‘ 7 : Sn ° . 
“ at least 5 per cent interest? Second, school districts should 


: negotiate prices for the banking services ‘they use, and the 


annual-fee charged to the districts for their banking services. 


As: was shown earlier, the school district would do well to main- 


tain a $0 minimum balance in the checking account and invest 


s 


& 


_the difference. =~ ' 
As a rule, if the earnings credit as determined by. the bank 


earns less credit than the school.district could earn through. 


investing.its money in a savings account, the district should 
si negotiate ‘a $0 minimum compensating -cash balance, and pay an 


‘annual fee. If the’ earnings credit: is equal to or more than the 


fay : fr 
‘ 


school district: could earn in a savings account, the school dis- 
trict should maintain a minimum balance in the checking’ account - . 


me : 1 _ @ °¢ oo 
a oe such that the earnings credit equals the annual fee, thus mini- 


’ 


HSSENE the. savings interest loss to tice school district. In doth 


. 


cases, the prices chatged “a bank for ‘its services should be 
“carefully investigated, afd ‘negotiated, with the bank. Finally, 


the school districts shadid: investigate the possibility” of using. 

Saal i ghost-Perx lines of eeeale to cover overdrafts. Banks can be 

a cooperative because money loaned to school districts is tax ex- , 
\ empt. Thus, school étateiote Soul receive favotable interest 

ates (i.e. 8° per pent? on auch lines of eredie: he = 


The ‘fear school districts have of ‘overdrawing their cRaenate 


OEE e.g ae 


. # i 
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+ iets PC Re ti tse alpen AS + Fiona india. hited aterm oa cure me 
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‘ ° A . fe 
account’ is the cause of millions of dollars of lost interest 


revenues nationwide by maintaining excessively high average 


Ld r 


. 


daily checking balances. The use of negotiated bank charges, 


. short-term lines of credit, zero minimum checking balances, and 
. Oe ee 4 : 


investment of ‘cash balances in short-term investments .could gain 
4 . 


for school districts tthousands of additional dollars. > 
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